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As I write this, the world is suffering from a global pandemic caused by COVID-19. In addition to the tragedy of so many human lives lost, attempts to limit the impact of this disease have caused massive disruption to travel, global economies and livelihoods. The virus came suddenly, with much debate around its origin and spread, muddied by fake news and biased opinions. Some countries such as New Zealand went 'early and hard' to manage the outbreak and are now reopening their economy after relatively few fatalities, while others failed to act quickly due to the lack of political will or power, and as a consequence suffer the greatest. The similarities between how the world responds to the challenges of COVID-19 and climate change are clear, and whereas in comparison, climate change is a disaster in slow motion, the outcome of failing to address it is likely to be greater than any virus. While the actions of a single country can reduce the impact of COVID-19 on its population, global action is required to address climate change, as unlike the virus, climate change does not recognise closed borders.

Major advances in our understanding of climate change have been made over the last decade, and the influence of human activity on the climate is now broadly acknowledged, with countries and communities acting to mitigate their impact and adapt to the changes already happening. Agriculture is deeply tied to the climate and it is already being influenced by climate change. Farmers are adjusting where they can by changing the varieties or even crops that they grow, and undertaking measures to reduce the impact that food production has on the environment. But while humans continue to burn fossil fuels, and release carbon that has been stored for more than 300 million years into the atmosphere, more needs to be done to understand how the climate is changing, its impact on agriculture, and importantly, how we can maintain the growth in food production essential to feed the expanding human population.

The Elsevier supported conferences on Agriculture and Climate Change bring people together from diverse disciplines to share information and ideas to help support food security into the future. The first meeting was held in Amsterdam in 2015, and based on the success of that meeting, a second was held in Sitges, Spain in 2017, with a third in Budapest in 2019. This special issue, authored by speakers at the Budapest meeting, presents some of the highlights, ideas and discussions on this important topic.

The effects of climate change on agriculture have been predicted for some time and have been highlighted since the first in this series of conferences, however we are increasingly seeing these outcomes, and agriculture is adapting to maintain productivity. How these changes in climate impact Agriculture are summarised in [Anderson *et al.*](https://doi.org/10.1016/j.pbi.2019.12.006){#intr0010}, together with details of adaptation strategies currently being implemented as well as those which are required in the future, as the impact of climate change on food production continues to increase.

While the rise in atmospheric CO~2~ is one of the major drivers of climate change and increased global temperatures, this molecule is also an essential plant nutrient, and increases in CO~2~ concentration have the potential to improve plant productivity. However, optimising plant response to increased CO~2~ is a challenge due to the complex interplay with hormonal regulation of stomata, transpiration and water use efficiency, issues discussed in detail by [Li et al](https://doi.org/10.1016/j.pbi.2019.12.002){#intr0015}. A broader assessment of the potential to utilise increased CO~2~ concentrations is explored by [Dingkuhn *et al.*](https://doi.org/10.1016/j.pbi.2020.05.012){#intr0020}, with a focus on how selection for modified carbon sink capacity and N uptake, particularly in C3 crops can improve crop productivity. Breeders have historically focussed on leaf photosynthesis as the major mechanism for the conversion of CO~2~ to plant carbohydrate; however, there has been growing interest in non-foliar photosynthetic organs, with the inflorescence playing an important role during cereal grain filling. Potential mechanisms to improve this trait are explored by [Luis](https://doi.org/10.1016/j.pbi.2020.01.001){#intr0025}.

Temperatures are increasing around the globe and are expected to increase further under most climate change models. There is a complex interaction between increasing temperatures and agricultural productivity, with the potential to expand productivity at higher latitudes through an extension of the summer season, at least in the relatively short term, but with reduced production at lower latitudes, often in countries that already suffer poor food security. One aspect that is rarely acknowledged is the interaction between increased temperatures and the impact of pests and pathogens. Here, [Cohen and Leach](https://doi.org/10.1016/j.pbi.2020.02.008){#intr0030} examine the complex interactions between the changing climate and plant pathogen response, and describe the challenges breeders face when breeding crops for predicted climate change scenarios. The need to look beyond the plant to understand the effect of climate change on agriculture is expanded by [Christmann](https://doi.org/10.1016/j.pbi.2019.11.001){#intr0035}, who describes the challenges of maintaining the beneficial interaction of insect pollinators under climate change, and associated agricultural change scenarios.

The changing climate, combined with the need to feed the growing global human population requires the sustainable intensification of agriculture. The breeding of higher yielding crops with greater resilience to biotic and abiotic stress is seen as one of the methods offering greatest potential to support higher yields without significantly increasing the area of land under cultivation. Advances in genomics have revolutionised medicine and have accelerated plant breeding. This will continue as costs decline and more advanced methods are developed and applied. This area is discussed by [Varshney *et al.*](https://doi.org/10.1016/j.pbi.2019.12.004){#intr0040}, describing a 5G breeding approach consisting of Genome assembly, Germplasm characterization, Gene function identification, Genomic breeding (GB), and Gene editing (GE), to support and advance the development new crop varieties. These ideas are continued by [Henry](https://doi.org/10.1016/j.pbi.2019.11.004){#intr0045}, placing them in the context of a broader application to agriculture, describing the types of crops and agriculture we will need in the future and the paths required to make this transition.

While the adoption of new plant breeding technologies is accelerating the production of improved crop varieties, there is still much to learn from the processes of domestication that have produced the crops we eat today. This is explored in two papers, with [Cortinovis *et al.*](https://doi.org/10.1016/j.pbi.2019.12.011){#intr0050} examining the diversification and adaptation of species as they move from their origin to new environments, providing insights into how future crop adaptation to climate change may be supported. A second paper by [Zhang and Batley](https://doi.org/10.1016/j.pbi.2019.12.013){#intr0055} describe how crop plants can be improved through the introduction of genes and alleles from their wild undomesticated relatives, as well as the domestication of new species that are already adapted to future climate scenarios. The domestication of wild species to develop new crops is further expanded by [Ortiz *et al.*](https://doi.org/10.1016/j.pbi.2019.12.003){#intr0060} providing detailed examples of how the production of new oil crops can support the future of agriculture.

Climate change will have diverse impacts on agriculture, with the greatest negative impacts on food security at lower latitudes and in countries that may already face food security issues. There is an urgent requirement to support sustainable resilient agriculture in these countries and several programs are ongoing delivering improved local crops. This is discussed by [Paliwal *et al.*](https://doi.org/10.1016/j.pbi.2020.05.002){#intr0065} in the context of developing and delivering improved legume crops in West Africa, providing a model that can be applied to support nutritional security across low income countries.

Given the success of previous meetings, a fourth conference will be held in Dresden, Germany during 9--11 May 2021. We welcome all individuals with an interest in agriculture and climate change, and please contact me directly if you are interested in presenting at this meeting.
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